Introduction
Since the 18 th century, the increasing demands of our expanding mankind have -through burning of fossil fuels and changes in land use-raised the atmospheric concentration of CO2 until 1997 by 30 % [Friedli et al., 1986; Keeling and Whorf, 1998 ]. From the long-standing record of atmospheric CO2 we know, that only less than half of all anthropogenic emissions of CO2 remain airborne. The ocean has long since been recognized as an important sink for a significant portion of the "missing" anthropogenic CO2 [e.g., Siegenthaler and Sarmiento, 1993] . The reliable estimation of this oceanic sink of anthropogenic CO2 is an important step in understanding the fate of fossil-fuel CO2.
The concepts in tracing and quantifying the anthropogenic CO2 in the ocean are manifold. Here we compare estimates of the anthropogenic CO2 content of seawater samples from the North Atlantic Ocean calculated on the basis of a backcalculation technique [Brewer, 1978; Chen and Millero, 1979] Copyright 1999 by the American Geophysical Union. CFC-11/CFC-12. CFCs were analyzed using a purge-andtrap extraction technique in combination with gas chromatography with electron capture detection after Bullister The back-calculation requires quantification of changes in the marine CO2 system due to decomposition of particulate organic matter, dissolution of particulate carbonates and mixing after a water parcel left contact with the atmosphere. This is feasible on the basis of measurements of AT, CT, oxygen, salinity and potential temperature (0). A detailed description of the method and its major drawbacks can be found in K6rtzinger et al. [ 1998] .
The following equations were used here: CT ø'pres =-10.38.0 We plotted anthropogenic CO2 vs. CFC-11 saturation (Fig.  4) . When comparing the uptake of anthropogenic CO2 with that of a chemically inert tracer like CFC-11 we have to recall the buffer chemistry of CO2 in the ocean. The net equilibrium uptake of anthropogenic CO2 is not only a function of the atmospheric CO2 increase but also of the marine CO2 system itself. It is the speciation within the marine CO2 system which determines the equilibrium uptake of CO2 for a given increase of the atmospheric CO2 partial pressure (pCO2) atmospheric conditions (i.e., both tracers are absent) and present day fully equilibrated surface waters representing a vigorous mixing between old and young water masses. The majority of the data indicate a rapid mixing in the North Atlantic, which is indeed a well-known fact.
The overall uncertainty of the 'excess'pCO2 is of the order of 10-15 gatm not including a possible systematic error. The artifact due to near-surface biological activity not accounted for by the AOU is almost twice as large for pCO2 as for CT.
Summary
We know that the subpolar North Atlantic Ocean is dominated by advection of recently formed water masses, carrying a relatively large burden of anthropogenic CO2 and CFCs. This is strongly reflected in the results of the comparison we present here. In general the two tracers 'excess' CO2 and CFC-11 show a linear correlation throughout most of the observed concentration range. Deviations from this general picture can be explained either by the relatively large water mass age in the deep eastern basin or by artifacts of the backcalculation procedure in surface waters. These findings are consistent with the current understanding of the hydrography of the North Atlantic Ocean. Although the method employed here is not without caveats and shortcomings, as, for example, the rather simplistic treatment of water mass mixing, the general agreement found here and the detail contained in the patterns is a quieting observation. Further development addressing the well-known weak points of the method bear the potential to make it a more powerful tool.
